The Self-Compassion Scale (SCS) is currently the only self-report instrument to measure self-compassion. The SCS is widely used despite the limited evidence for the scale's psychometric properties, with validation studies commonly performed in college students. The current study examined the factor structure, reliability, and construct validity of the SCS in a large representative sample from the community. The study was conducted in 1,736 persons, of whom 1,643 were included in the analyses. Besides the SCS, data was collected on positive and negative indicators of psychological functioning, as well as on rumination and neuroticism. Analyses included confirmatory factor analyses (CFA), exploratory factor analyses (EFA), and correlations. CFA showed that the SCS's proposed six-factor structure could not be replicated. EFA suggested a two-factor solution, formed by the positively and negatively formulated items respectively. Internal consistency was good for the two identified factors. The negative factor (i.e., sum score of the negatively formulated items) correlated moderately to strongly to negative affect, depressive symptoms, perceived stress, as well as to rumination and neuroticism. Compared to this negative factor, the positive factor (i.e., sum score of the positively formulated items) correlated weaker to these indicators, and relatively more strongly to positive affect. Results from this study do not justify the common use of the SCS total score as an overall indicator of self-compassion, and provide support for the idea, as also assumed by others, that it is important to make a distinction between self-compassion and self-criticism.
Introduction
In recent years, there has been a growing research interest in the concept of self-compassion, particularly as an outcome of mindfulness-based interventions [1, 2] , and more recently compassion-based interventions [3] [4] [5] . The cultivation of a mindful, nonjudgmental, Given that the SCS was developed using a student sample and its psychometric properties have been commonly tested in college students, we conducted a study among community adults to test its psychometric qualities. Firstly, we examined the factor structure of the SCS using CFA, testing whether we could replicate the (hierarchical) six-factor structure, as suggested by Neff [7] . In case the CFA failed to support the six-factor structure, we intended to perform an exploratory factor analysis (EFA) to explore the SCS factorial structure. Secondly, we evaluated its reliability in terms of internal consistency. Thirdly, to explore the scale's construct validity, we examined the relationships between the SCS and self-report measures of positive and negative affect, depressive symptoms, and perceived stress, as well as with the assumed theoretically related constructs of rumination and neuroticism.
Method

Sample and procedure
This study is part of a research on quality of life, mindfulness and related constructs including self-compassion. This research was approved by the medical ethical committee of the University Medical Center of Groningen, The Netherlands. A community-based sample was selected from the register offices of five municipalities in The Netherlands, based on the age and gender distribution of the Dutch general population (in the time the data was collected 50.5% of the Dutch total population was female, 33% was 20 to 40 years old, 47% was 41 to 65 years old, 15% was 66 to 80 years old, and 5% was 81 or more years old). When having obtained the names and addresses from the municipalities, people were sent a letter with brief information about the focus of the study and with the invitation to participate by filling in a self-report questionnaire. They were also sent an informed consent, the self-report questionnaire package and a return envelope, so they could return the informed consent and questionnaire without any costs. A total of 7492 persons were approached of whom 24.4% agreed to participate and sent back the informed consent and questionnaire package. Participants that failed to complete 15% or more of the questionnaire package were excluded. A total of 1736 adults constituted the final sample. For the present study, cases with missing values on any of the SCS's items were excluded. Analyses were then performed with a sample of 1643 adults, 54.8% female, and 45.2% male. Participants' mean age was 54.9 years old (SD = 16.7), ranging from 20 to 97 years old (22% was 20 to 40 years old, 50% was 41 to 65 years old, 21% was 66 to 80 years old, and 7% was 81 or more years old). A 19.5% of the sample was low educated, 48.7% middle educated and 31.8% high educated. The majority of the sample was married or cohabiting (76.6%), followed by single (9.5%), widowed (6.9%), divorced (4.1%), and other (2.8%). The sample was primarily employed (50.1%), 24.1% was retired, 10.4% did housework, 3.8% did volunteer work, 3.4% was on disability, and 8.4% did other activities.
Measures
Self-compassion. The 24-item Dutch version of the Self-Compassion Scale (SCS) [7, 16] was used. Neff and Vonk [16] translated the original SCS into Dutch, removing two of the 26 items from the original English version due to difficulties in translation (the authors did not mention in the study which type of difficulties they encountered with the translation of these two items). The SCS is divided into six subscales: 4-item Self-Kindness (e.g., 'I am kind to myself when I am experiencing suffering'); 4-item Self-Judgment (e.g. 'I am intolerant and impatient towards those aspects of my personality I don't like'); 4-item Common Humanity (e.g. 'I try to see my failings as part of the human condition'); 4-item Isolation (e.g., 'When I think about my inadequacies it tends to make me feel more separate and cut off from the rest of the world'); 4-item Mindfulness (e.g., 'When I fail at something important to me I try to keep things in perspective'); and 4-item Over-Identification (e.g., 'When I fail at something important to me, I become consumed by feelings of inadequacy'). The items can be rated on a five-point likert scale with 1 indicating almost never and 5 indicating almost always. After reversing the negatively formulated items, a total score can be calculated, which may range from 24 to 120, with higher scores indicating greater self-compassion.
Positive and Negative Affect. Positive and negative affect were measured with the 20-item Positive and Negative Affect Schedule (PANAS) [17, 18] . This instrument is divided into two 10-item scales that assess feelings of activeness, enthusiasm, and alertness (i.e., positive affect), and subjective distress and unpleasant engagement (i.e., negative affect). Participants were asked to rate the extent to which they experienced each particular emotion during the last week using a five-point likert scale (1 indicating very slightly or not at all and 5 indicating very much). Total scores are calculated for each scale by summing all the 10 items and can range from 10 to 50. Higher scores indicate more positive and negative affect. The PANAS has demonstrated good internal consistency for the positive affect and negative affect scales [19] . In this study, the positive affect and negative affect scales of the PANAS showed good internal consistency (α = .88 and .87, respectively).
Depressive symptoms. Depressive symptoms were assessed with the Center of Epidemiologic Studies Depression Scale (CES-D) [20] [21] [22] . The CES-D is a 20-item self-report instrument designed to measure current levels of depressive symptomatology in the general population. The scale consists of 16 negatively formulated items (e.g., 'I felt depressed') and four positively formulated items (e.g., 'I enjoyed life'). On a four-point likert scale, participants specified the frequency by which each symptom was experienced during the last week (0 indicating rarely or none of the time and 3 indicating most of the time). After reversing the positively formulated items, a total score can be calculated based on all 20 items. Total scores may range from 0 to 60, with higher scores indicating more depressive symptoms. The CES-D has shown a good internal consistency [20] . Similarly, in this study the scale's internal consistency was good (α = .89).
Perceived stress. The 4-item version of the Perceived Stress Scale (PSS) [23, 24] was used to measure experiences of stress. Participants rated in a five-point likert scale, ranging from 0 (never) to 4 (very often), the frequency on which they experienced stress during the last month (e.g. 'In the last month, how often have you felt that you were unable to control the important things in your life?'). After reversing the positively formulated items, a total score can be calculated based on the four items. Total scores can range from 0 to 16, with higher scores representing greater levels of perceived stress. This version of the scale has demonstrated acceptable internal consistency and adequate test-retest reliability over a 2-month period [23] . The PSS had an acceptable internal consistency (α = .73) in the current study.
Neuroticism. Neuroticism was measured with the 12-item neuroticism scale of the NEO Five-Factor Inventory (NEO-FFI) [25, 26] . Participants rated the extent to which they agreed with 12 statements (e.g., 'I am not a worrier') using a five-point likert scale (1 indicating strongly disagree and 5 indicating strongly agree). After reversing the positively formulated items, a total score can be calculated based on the 12 items. Higher scores are indicative of greater neuroticism, with total scores ranging from 12 to 60. Costa & McCrae [25] found good internal consistency and adequate test-retest reliability over a 3-month interval range. This scale showed good internal consistency in the current study (α = .87).
Rumination. The 12-item rumination subscale of the Rumination-Reflection Questionnaire (RRQ) [27, 28] was used to assess rumination. Participants indicated on a five-point likert scale ranging from 1 (strongly disagree) to 5 (strongly agree), the extent to which they involved in ruminative thinking (e.g., 'I spend a great deal of time thinking back about my embarrassing or disappointing moments'). A total score can be calculated by reversing the positively formulated items and summing the 12 items. Total scores can range from 12 to 60. Higher scores indicate greater levels of rumination. Trapnell & Campbell [27] reported excellent internal consistency. This scale showed good internal consistency in the present study (α = .89).
Data analysis
The factor structure of the SCS was first tested with CFA using weighted least squares method based on polychoric correlation matrix. Analyses were performed in MPlus, version 7.1 [29] . The goodness of fit of the models was evaluated using the chi-squared to degrees of freedom ratio (χ2/df), the comparative fit index (CFI), the tucker-lewis index (TLI), the root mean square error of approximation (RMSEA), and the weighted root mean residual (WRMR). The χ2/df values close to or less than 2, and less than 5, were interpreted as indicative of good and acceptable fit of the model, respectively [30] . CFI and TLI values .90 and .95, respectively, were considered to show acceptable and good model fit. RMSEA values .06 were considered as an indication of good fit, and in the range of .06 to .08 were considered to indicate an acceptable model fit [31] . WRMR values 1.0 were considered to indicate a good fit [32] . Giving that these fit indices can be influenced by sample size and data normality [33] , a satisfactory model fit was interpreted when all indices met either an acceptable or a good fit.
A series of EFA were conducted in SPSS 20.0 to further examine the factor structure of the SCS. Maximum likelihood method with varimax rotation was used since the objective was to identify latent underlying constructs and there were not assumptions of the factors as being related. Following suggestions of Fabrigar et al. [34] regarding EFA, the distribution of the items was examined to ensure there were not severe nonnormalities (skewness > 2; kurtosis > 7). None of the SCS's items showed severe nonnormal distribution. The number of relevant factors was determined based on the scree plot and using the minimum average partial (MAP) statistical test [35, 36] . The MAP uses the remaining variance of the correlation matrix after component's extraction as criterion for determining the number of relevant factors. Research suggest that the MAP performs superior than commonly used rules of thumb such as the eigenvalues-greater-than-one rule [37] which tends to overestimate the number of factors to extract [38, 39] . Due to the large sample size, loadings above .20 were considered significant [40] . Internal consistency was analysed with Cronbach's alpha statistic. Values of .80 or higher were considered as good [41] . Pearson correlations were used to test the associations between the SCS and other measures of psychological functioning; correlations coefficients below 0.3 were interpreted as small or weak, from 0.3 to 0.5 as moderate and above 0.5 as strong [42] .
Results
Descriptive Statistics
The mean scores and standard deviations (SD) of all study variables are presented in Table 1 . The inter-correlations among the original SCS's six subscales and their correlations with the SCS total score are presented in Table 2 .
Confirmatory and exploratory factor analysis
Following Neff [7] , a six-factor hierarchical model was tested but it could not be estimated due to weak correlations between some pairs of the six factors that prevented a higher-order factor from emerging. Subsequently, a model with six correlated factors was tested. The fit indices indicated that the model did not fit the data sufficiently: χ2 = 3779.467 (df = 237, p < .000), χ2/ df = 15.95 (i.e., > 5 indicating a non-acceptable fit), CFI = 0.896 (i.e., < .90 indicating a non-acceptable fit), TLI = 0.879 (i.e., < .90 indicating a non-acceptable fit), RMSEA = 0.095 (i.e., > .08 indicating a non-acceptable fit), WRMR = 3.146 (i.e., > 1 indicating a non-good fit).
Giving that the six-factor structure could not be replicated, an EFA was subsequently conducted. The scree plot and MAP suggested the presence of two relevant factors. Therefore, a second EFA was conducted with two fixed factors. With an eigenvalue of 6.35, Factor 1 explained 26.5% of the variance. Factor 2 had an eigenvalue of 4.53 and explained 18.9% of the variance. After rotation, the 12 negatively formulated items loaded on factor 1 (i.e., negative factor) and the 12 positively formulated items loaded on factor 2 (i.e., positive factor). The total explained variance of this two-factor solution was 45.4%, with the percentage of unexplained variance being attributed to the high heterogeneity of the SCS's items. The factor loadings for each item on the two factors before and after rotation are presented in Table 3 .
Two additional EFA were conducted to examine the structure of these two factors in order to explore whether within each factor we could find the three components of self-compassion as suggested by Neff [7] . That is, self-kindness, common humanity and mindfulness within the positive factor, and self-judgment, isolation and over-identification within the negative factor. The scree plots and MAP suggested one-factor solutions for both factors. The two identified factors were weakly negatively correlated (r = -.11, p < .001). The following analyses examine the reliability and validity of these two factors. Although CFA and EFA results did not support the use of the SCS total score, its reliability and validity are also reported as complementary information giving that most past and current research is using this total score.
Reliability: Internal consistency
The positive and negative factors (i.e., the sum scores of the 12 positively and 12 negatively formulated items) showed good internal consistency, with Cronbach's alpha coefficients of .86 and .90, respectively. The SCS total score demonstrated good internal consistency with a Cronbach's alpha coefficient equal to .86.
Construct validity: Correlations with other self-report measures
Relationship of SCS to indicators of psychological functioning. The negative factor was moderately to strongly positively related to negative affect, depressive symptoms, and perceived stress, and weakly negatively related to positive affect. The positive factor, on the other hand, *** p < .001 SK = Self-Kindness; CH = Common Humanity; M = Mindfulness; SJ = Self-Judgment; I = Isolation; OI = Over-Identification; SCS = Self-Compassion Scale.
doi:10.1371/journal.pone.0132940.t002 Table 3 . Item-factor loadings before and after rotation for exploratory factor analysis. Negative formulated items were reversed for EFA. I = Isolation, OI = Over-Identification, SJ = Self-Judgment, CH = Common Humanity, M = Mindfulness, SK = Self-Kindness.
doi:10.1371/journal.pone.0132940.t003
showed small negative correlations with negative affect, depressive symptoms, and perceived stress, and a small positive correlation with positive affect relatively stronger than the one of the negative factor. Similarly to the negative factor, the SCS total score had moderate to strong negative correlations with measures of negative affect, depressive symptoms, and perceived stress, and a small positive correlation with positive affect (Table 4) . Relationship of SCS to neuroticism and rumination. The negative factor showed a strong positive correlation with neuroticism and rumination. In contrast, the positive factor showed a moderate negative correlation with neuroticism and a small negative correlation with rumination. The SCS total score showed a strong negative correlation with these constructs (Table 4) .
Discussion
This study examined the psychometric properties of the Self-Compassion Scale in a large community sample. Results did not confirm the (hierarchical) six-factor structure, as proposed by Neff [7] . In contrast, two factors were found, formed by the positively and negatively formulated items. The internal consistency of these two factors was good. Importantly, the two factors showed different patterns of correlations with other measures, suggesting a different meaning for both factors. The negative factor was moderately to strongly related to psychological symptoms, rumination and neuroticism. In contrast, the positive factor was only weakly to moderately related to psychological symptoms, rumination, and neuroticism, and relatively more strongly related to positive affect.
A key finding is that we could not confirm the suggested six-factor structure for the SCS, with results indicating two factors based on item formulation (i.e., positive or negative). Our results are in line with those of others, who could also not adequately replicate the assumed six-factor structure [14] . In the original study [7] , the SCS's factor structure was examined by conducting separate CFA for each of the three suggested components of self-compassion, with results showing two distinct factors within each component, based on item formulation: selfkindness versus self-judgment, common humanity versus isolation, and mindfulness versus over-identification. When analysing all items simultaneously (rather than for each component separately), we found that the positively and negatively formulated items formed separated factors, indicating that self-kindness, common humanity and mindfulness combine into one factor, and self-judgment, isolation, and over-identification into another factor. The commonality between the results of Neff [7] and our results is the role of item formulation in differentiating distinct factors.
It can be reasoned that the two found factors are caused by an artificial method effect as previous research has suggested this can be the case when two factors are solely composed by positively and negatively formulated items [43, 44] . Alternatively, it can be reasoned that it is theoretically accurate to separate the SCS's positive and negative items since their content seem to be measuring two different processes: self-compassion and self-criticism, instead of one construct of self-compassion. Supporting this idea, Gilbert et al. [45] argued that self-compassion is distinct from self-criticism, related to different affective and physiological systems, and therefore they should not be measured as one. The inclusion of both positive and negative items in the SCS suggests that self-compassion is conceptualized as a bipolar construct, ranging from high self-compassion (as measured by the positive items) to high self-criticism (as measured by the negative items). However, there is evidence supporting the distinction between self-compassion and self-criticism as independent processes [46] , and more broadly between positive, resilience factors and negative, vulnerability factors [47] . Using a fMRI task, Longe et al. [46] found that self-critical thinking was associated with regions of the brain related to error processing/resolution and behavioral inhibition, while self-reassurance was associated to regions that are also activated when expressing compassion and empathy towards others. These results suggest that the neural correlates of self-compassion and self-criticism are different, supporting their view as independent processes.
Further evidence for the differential meaning of the positive and negative factors was the distinct pattern of correlations with other measures. The negative factor was strongly related to rumination and neuroticism, while the positive factor related moderately to neuroticism and weakly to rumination. The strong correlations of the negative factor with these constructs might be explained by the fact that its items seem to be measuring self-criticism. Previous research suggests that both rumination and neuroticism are strongly related to self-criticism [48] [49] [50] . Moreover, a construct overlap between neuroticism and self-criticism was proposed [50] , with latter evidence supporting their view as independent but highly related constructs [51] . In addition, self-criticism has shown to be an important prospective predictor of depression [52, 53] . Accordingly, our results showed a strong relationship between the negative items of the SCS (i.e., negative factor) and depressive symptoms, a finding in line with others [54, 55] .
The different pattern of correlations between the two found factors and measures of wellbeing, might further suggest a difference in their role for predicting wellbeing. The stronger correlations of the negative factor with depressive symptoms, negative affect and perceived stress, support the view of self-criticism as an important vulnerability factor for the experience of psychological symptoms [52, 53] . In turn, the stronger correlation of the positive factor with positive affect might suggest that self-compassion is a protective, resilience factor. These findings highlight the importance of distinguishing self-compassion from self-criticism when examining its predictive role on wellbeing.
Our findings have some implications for clinical settings. As we could not confirmed a hierarchical six-factor structure for the SCS, we prevent clinicians from using a SCS total score as an indicator of self-compassion. Moreover, due to the inclusion of positively and negatively formulated items, a SCS total score does not differentiate between levels of self-compassion and self-criticism. Our results suggest different correlates for the two found factors, thus, we advise to separately use the SCS's positive and negative items. More research is needed to confirm our findings and the validity of the two factors.
When interpreting our findings, some limitations need to be considered. This study focused on the factor structure of the SCS, with a limited amount of variables available to examine convergent validity and none to examine discriminant validity. In addition, the criterion validity of the scale was not examined giving the fact that the SCS is currently the only available selfreport measure of self-compassion. The sample was recruited by mail, with a response rate of 24.4%. Unfortunately, information about the socio-demographics of the nonresponding sample was not available to check for possible selection bias; however, the gender and age distribution of the studied sample was similar to those of the general Dutch population. Our response rate is not uncommon for mail surveys [56] , but it can be argued that the topic of the study (i.e., quality of life, mindfulness and related constructs) may have reduced the participation considering that responders were a large group from the general population not particularly motivated or interested in this topic. In addition, the length of the questionnaire package (about 30 minutes to fill in) may have reduced the response rate. Our findings may not be generalizable to clinical populations giving that we focused on a community sample. Evidence suggests differences between these populations in levels and correlates of self-compassion [57] . However, a recent study did not find differences between depressed patients and adults from the community regarding the factor structure of the SCS [14] . To conclude, our results suggest that it is meaningful to distinguish self-compassion from harsh self-criticism and do not support the use of a SCS total score as a measure of self-compassion. Considering the rapid increase of research on self-compassion, we strongly encourage a continued psychometric assessment of the SCS, in both nonclinical and clinical populations, particularly the replication of the two-factor structure.
